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(2) mrflBHfflfr*e»IS*<ol5ffliBifflK:*ii-t. 
ot «Mt 3 ti/; c %«fR fc * ftflWM&tt. 



2 

(MOT) *»ire*o«BicBr3e»-C««**." 

*?4 7*<d%m 

*vO*ft (ftA.1*. #@<&§*|g3 3 1 9 3 4 1% 

*»r**lMUH-e. T-a 2 0 1 ttjft«t>%+« 
tf*a2 0 2 fcx 9BH&B&icXtt'3*t. COT- 
a 2 0 1 7^2 0 3jWtt«*<5> 

2 0 3Ho41tWj A ?<*ftt'0 

Gj XWOJ; 9 4***4 h 2 0 4«o£M: 
W 2 *^»«»*!>x-f hflHi/OGj olttHtt. 

6oM-ctofc fl i-ftto-b. ■ SAO fc'AbG, 

G 2 *tt^*~ftaK*&tti*«fricit. ^ 
2 0 3 icJnfc&flBgfl**. Tk^rcLXtefflSfr* 
JsAT. &20A , B-*Jflv*-c**-f ?^w:;Dafc 
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4 



g 2 *ctofc%**ra#KB-owfcu ^i'U 

fi^G! fc3t/&0 tfclfi.* 
H. S'DG! fcfi<6G 2 tKiPfcaX/ao**^ 

^2@B^3H4J:5iC/i:l). S'OGi t3t/& 
fc^-p* x hi*W • ^cos0 2 t fx* 0 Ltf*L. fti 

* . * ! . ^ 2 <? l < 0 < 0 2 ft 

*H«* 5 fc*&. ^cos^j >tfcos* >iv&B t It 

X hOf^WliiW \£cdid l >W • ^COS^ 2 

G 2 rcflD*>*^e — > ^ h 0^7^^iW. I* 
BSft^ftO^-- > ^ h^SMfe-f ^> t hft* 0 ^ 

^tid^^-CS/^G! tfi^G 2 tVtjDa^**-^^ 

g i , g 2 ts^o ii^x tiffin r- a (OTkT 

,DG, , G 2 #K;£/kO x 9±35icas>ft*W*fe 



o-Ctt. tAOtiifcGj >G 2 tottltB8^«: 
jn;b*7-AO0»2:/£u ?*m<o±m 

oB. i^OtSWj , G 2 (oK^^tt^ix 

G 2 'Srie^iSJB^TkTttP ttt-fftne tzti. 
t^o-cm^G! , g 2 ^f^ffl-r^*-^ ^ hw* 

G a t^0^^«tt^G 2 ^^Ot% 
J5 G 2 «:f^|Bf%*-^ ^ M*#>cw :• £cos0 3 t 

g 2 wiira^*-^ xhxo^tsn. .^^o 

^&m^G, , G 2 Otttt%5ea0*t«. ^«:^L 
rcSi]5£^^^ ^ -1 v * *> - ^ ^> - ^ 
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(3) 

5 

1 tt®flJ5£% ( Btj^T ) *fc 5 

*OT*J* 2 #$J$£%offi@ 

fl±aD*twftS«4j&»H:irte>*tftt *>ic % 

SfcSix. to3ttt7o-flliBrc«<ft^iaK^»iB 
**ttv*« 0 " c<o£fr7 tc« v **9 

9t*. 31 5I3rc^3:H* X 5 (C. £&7 oW^o 

oH&TLI 0rtrcrc3fcte7o#IB*tfe*tttfa X 

■ «A**fo** 0 ^n^o-^^/w 20 
1 1 i*jia?Li 3%ti. ^(otyyymt 

1 2«*ai:?L1 4**fL"C*J9. C<oS31?L1 3 

coJffi*16*ls]S)-t*C ticx 9. P^^T* 
8M*1 1 , 1 2Mo£tt**5IU cHicxO* 

«>S*v%i:**>ic. £tt7oTS*OftSI8^rcit& 
g 1 8**JaCih**>**t , O x *o t<OttS1 8 t. 
^Kttfl 7*cRlt5>*t/c*lS1 9£OPiJ]K:tt 
*aC*2 0*MHfca«ic£»*nx^* o 
Ci2 0oM$1 9*»feOfttlLbttflicil. v*;/ 35 

#fx^*aU«2 0*»ne*f*J: 5ic«*t-C\.^ 0 
*rc. *aCtt2 Oofc^rci*. iftEft»8rt*cffi 
KI%3Rrtsnfc^^ h»#2 2*»*#S*t. to 
h«M*2 2W*H»#2 3**LtllE^7 

4 *9 itfaaisn-c^fco cnrcxo. frc^ 

2 OoHCicfMK^** b8M*2 2&tf cnrc© 



PB5 8 - 2 2 0 8 4 
6 

HE* 7 4 ^ 9 o -fllffi »c«»ffiS*f*«*Mg 
2 4.* l iaCjt**HXV*ft 0 CO#ft&2 4**; 

fa tf *x 5 rcsii-tv^o 

«2 4oHiT»fi»fc***»?L2 5^RWe>tt % 
to«HL2 5icw«ift2 B**LX«A4»2 7# 
» A?M^?)o io«i2 7o-«tt**«l5e. 
8**2 8o«R2 9icH****fci: 3t 
jA«i 2 7 o#«Wrc«lSjt*e>«KA'.h-3 0 0WHft£ 
Ht>*fto h 3 0 opgpii. BilEaS 

2 B^W^^t^^^i^WL. 
w:X 9 3l/fett2 7 2 4 *o 

*BTjL ******* . WgS** 2 8 
2 7**i*i:L-t|l)lft J e**x 5«c5Ktv>4o 
MlEKttC2 4o»!Hic»*: Bf]E«£8*# 

2 8 t'«R»«ic*UU^J:T^filo**3 1 *\ 

3 2«**«M^ft a CO** 3 1 o_httt*Br 
<*«2 4offeogjJ#x 9±35ic*ai**t. co± 
^aw*<6S3t«Ftt*f 3 3 ***aCjLae>S*t"C 
co»^X#m*3 3 o**»«:*tttf fc*/c«i 
S3. 4 ic**aKPi»ffl*ai:»3 5o±»A»|slitia 
«Eic3t**S*vC^-*o co*ai:tt3 5o<*g3 4 
*»F>o*B«*crtftK»IISffl'^ K-^3 6**Hft 
SJtfci: t T*8l*iitJie{H]8* 3 2 iciBotlfc 
Cfl»3 2oT»3£JEft*nx\.** C«7B«l»)o 
4Ai. *aCtt3 5ol*«:it. WEM* 3 2 o«ff 
S»ttic«fis*i, KJJM** 9 
.tifeftKltt/fl*-?' HW3 7^«»sn. co 
+ ? tflM*3 7t**aC<ft3 5 oEferctffc^luHPI 
3 2 «:3Brtsnt»llfl»3.2rt*JiT»-r?>i: 5 
rcsntv^o ire. cot* 7o_hB 
*ci*«rEW3E8**2 8oM2 9«H5E**tfc 
3M*3 8**S»3ft. MJ»3 7o±T»»c 

3 8o±T»«WE3tA»2 7**^tLtfifr 
ten. c*iicx 9J«eS**2 jB**»4H*«« 

5nti^ 0 coBSS. MEPfl«3 2Jktf^y bffl 
ttS 7**«l^lSl^m^ort3%^-f ftx 5*t^n. 

8<o««2 7 fc. U/ilolS&^ff/x 5 
^#3 8o«35©o#»%E*u^v-x 5 
■cv.^ 0 5P?»c. »ECfl»3 2oB8D«Jb»»cw 
eft«3 9d»Hfli5*t. c*t»cj: *?fiiJ5£8** 
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2.8offl»ftffijft»fUBE-e*%x 5 icsnt^fco 
«ie«ft*2 4 <o^£3 1 x 0 Sfcicftflffi 
( m 5 B(f*flMft ) NE£Ai 2 7 

tt. W5ESS**2 8<o1BJ«2 9tcB.5£*n*:> 7 
»4 1 o*«ttttte«f*«2 4Ve>fta*jxat 

**Kt??^7m4 1 O»*iCt«0^»M 
itfcttiO 2 8 fcVfME 2 4 kB£ 

*#. Bae>*tfcicx9fefflH»'C*6X9ic« 

*ic.;B.8Bfc^.LB1 2BIICX 0 JBB5£«*f* 
2 8oM^Mt?)o 

HftiB1B5«2 i9oiai»»c«**L*Kj«S4 3 , 
4 4^£I?H. -35o«S4 3»«««2 9ic 

tiSfymtty-ptr'sr h 4 5 

t4 6^LX©!£?Hi:v^ 0 CH^oHfc 

2'9XWfl#*4 3 , 4 4 rcx 9JgfR3*i*:¥B 

2 8^±T®R^iR0«2 9 t«^«go®^g[5 25 

fe2 9 ffl£s*ft2 ummwus 

HtlIBffiO« 2 9 ottftoojfctMBtticifrttB 
**t*H*M Ktt£ttB4 8 , 4'9**lftfll 30 

«2 9«c-#:icarR*K"r\.^ 0 tnp>o3t»a 

4 8,4 9 Mm*. JfcKW^o^HAttjo^fe 
*XM KthS 0 *HME3H-t\.«& e to^VH 

5 0 ( « 9 0*2E*fc ) It/hSicm 

t 0/h«tt*»3£t#« 4 8 rc:&&«>^ ^XDK3 35 
nrcHMffiSi ftrcjf A?tiit t tic. 

1 ort«!l«li»cS«3Htv^ 0 
R13ffi5 l.oftfMBicit/M KMBS4& 
ft 5 2©*«»BB* s a«S*t**4>ic. tftfeft' 
5 '20/h«ff»P]ttlB5 1 rt*c» ASH; 40 
tog*5 2t^>( KM '5 0 t««tt*OiKjvh 
5 3 vex OBjESHt^io £nrcx $ . K 
tt5-0K£ftS4 8 icnnft5 1 *tf-L-tB3f 2 
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ttEJM KM 5 0<O^iJS#Clt. 

5 4%^Lt»i«»5 5o**»*cH*3*tfc 
BBXHttftS 6«*»**KXv^ 0 -co»ii» 
#5 5 <D±WfcnmWL&1&<D7'7 4"y h 5 7* 
*L-c«ifflyif-5 % 8>H3l**t-cv-a 0 ire. 
#■•#5 5o±B.-«o**»ic«. iSttBS 
«#S9* 5 Hl**i. £<oB5£BW5 9<o**g|S 
«JSWe>nfc»rt«ci*|g*t6 Oo-*W**aCB 1 
icx 9B56**fO*.* 0 cojB«f8-0ott«Btt. 

«ie*^-4 7 owe 2 9 tkmrnnomt-cm 

4 7 icB*iHn:fB«i-ttmW6D 
fc6 2 0J17L.6 3rt*c»A«MV?»o 

MBtllMHf 5 5*J:BicB*3tL*:JBfttBS 
»W5-9oB±icwJBib«i8 4^Et3*it^?,o 

&0BIM6 4aB«flu*. ztiztittmicnm 

4 8 , 4 9©-fc*S*cBje*i't*:./M K«6 5 • 
8-6ic"1»»BriBic3t»**it>.*%. coftMlr 

6 4oBfliiSx 9**4"*#9 *c«. 

*aS"6 7 , 6 8*MH»*Hft t t.ic, CH^O 
«*a«:6 7,6 8 fcjftE'fr/M K«6 5 , 6 6 t 
oH«ciUHJe*tE83>f^*3i6 9 , 7 0*~fr 
i£Six. £.n*cx.9»«M*6 AitmttoS 9 , 

7 0o»oft#o/cffiiat*ffihS*i.t:vrft o /x*>\ 
»9Bic^*K«>ttB-ert:*a*4rTK*K:-r?>t 

*&. mmmms 40^56 7,680 

rt;Srct*. BHff*ttKttB#7 1 , 7 2>«i 
«H»»BjtEicmtP>Kt>^« 
7 1,72 ici*. *ft«KBBffiNt7 3,74 
o-«»* l Bf**i. i*i"5>oJB«#7 3 . 7 4 
oflfc««if|B**PK 6 2 oSJL 6 3 rt * -CM $ 
Hti^o JRtt8Mt7 1 , 7 2 Kit. K« 

tt«M*7 1 , 7 2*8ib<»6 4rcB£t*@£:fe 
U7 5 , 7-8o-B*ai:«^iai:a*tL. &BS£ 
toCT5,76 ettBBttttfleWsiff 6 2 <o§JL 

6 3H^tt)?n-Ci^o £<DB5g*aC7 5, 

7 6<o^7L6 3a»&o£U»ictt*K*W«* 

7 7,7 8**B*3*t. tnbo»*7 7,78 
*HHE£-fc*Cfcicx9B5£*aC7 5 , 7 6 *B . 
HI8*#tJfcW»*t7 1 , 7 2l*3ic*n;&*-*. 

Ziivcx 0%m®W7 1,72 
*S1M*6 4off*ffi«icB5eJb%^*«»»BT(IE 

*?>»c. ^|g^ttg|S^7 1 , 7 2^fCrt, 
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t^o8»7 9 , 8 0 ici*ifflEif*t-BJ£fl»t 
5 9***3**116 1 Sit -c^*fto UrcxOigftS 
5£®*t 5 9 5 5o»»Kffot^»L, 

JMtH$e»W 5 9 7 1 ft % i \« 7 2 © 5 

flntt 6 4 * ; EI8 ^ -f M*ia 6 9 ft * v>«* 7 0 K. 

ffiEfilMlk6 4©£^fflJrcttfaL-C*H ; eix'J JO 

* s> h^-f y^8 1 , 8 2oft»Jt8 3 , 8 4** 
^r^p?n. ttteioU S * h*4 s'J-B 1 • 8 2 
t**H€i'U&tt«8 5 , 8 8**Ut»E3a« 
4 8 , 4 9a±»«*c*W#fciv'C^*o UP) 

<D »M * h ;M * 8 1 , 8 2 **mI12fii&#J 6 4 i5 
**«*&# 8 3 , 8-4«a«-f %tt*cx 9 ft** 

* W*#ih*frfr 5.4>«0-eft* 0 

M 8 7 oPMtt»tttB$1MM 8,49 oTS&gfl 
*c»»tP>*L^^T y s Pity 8 8 , 8 9flrc 

9 2'**«*&**itt.** 0 cwji-^y h 9 2 
ot9tW*micw»tt^y h 9 3 

'J — y'+y Y 9 2 t*au«8 7 toM©-** 
9 yy vte&iL < *j"£> «£ 5 K 3it"t v»*£> 0 
^V-^y h 9 2W. ttE»8fi»#5 5©Tffi 30 
•cHJtanf:** h§tf@*9 4©H?L9 5MrcR 

ttffi9 4 fcoMfcKo^Rtf&nrc fx 9 6*c j: 
omOit*)*;**!.* £ 1 tic. ^tj-y^-^h 

jt*oy >"^9 7 rex Ott^|&i*cftitjt*S*t-C^ 

HTx*j««*ircT»aa9 8 *M K^-^. 

9 9*»Hft3ti' , Ci**o .z.<o$A Kf-^9 9<o 40 

-WSfcttfiL-c/M kw-a^Ijebwi Q 0*» 



H2r 0858-22084 
/0 

**,S6iaC1 0 1 t*e>©iB8iaC 
1 0 1 ttt&E/M K^-^9 9o±TJBic*ix* 
ixS*S*i."C*M Ku->u9 9oSiSK*«jE-e 
tftx 5ic*H-cy*ft 0 *rc. *M 9 

fc#»»#is<B»iLtM* 1 o i<o%wmn\M 

^g^Ktv^o c*t*cx 9#8b»*f 5 5W* 
fm\ 0 3t^M Kv-a>9 9 fcicJB'rtSHX^ 

liSE**4 4oK#^fla!««. &8bffll# 
5 5 ^«>o«a««B»*-^ 104 

**tttfrt*1 0 5*«*nicKHJLfc«B'C8a*S 
*l. tot-^ 1 0 4otijAtt1 0 Sicwwaj* 

10 6 l 1 0 7 ©AftflOrcifc 

1*** 1 o 8*Hfr*3tt. an* 

ft^^^^l 0 7.ejtt:OtticitflE.i**-r 1 0 8 

t-' *H«Br«*Ki.i'J^-ri 0 9*"«wwe>n 

-ti>* 0 0 9 iciiiftE*aCtt 

8 7 o^T «Jy^9 1 3&»e>02»HJ»icB3esixrc 

i i o^M^ntv^o *& 
ElilSi^l 0 6«:«g2t8^^yf 1 1 1 
©AZi«iftttttifrfcix*i«2*** 1 1 2&m& 
Six. ^2fffi^7^f-1 1 lottfl«»c«»2. 
*** 1 1 2 £H*®fcST{t£/tfil3*** 1 1 3 
j&^W^n-Cv^o cog3^¥-vl 1 3»tt 
E«2***t 1 2 hpl-ftS^H4tt feic. 
WE*aC*fc.8 7^7 'J >^9 1 a»e>©^m«*c 

H&3*i*i*ai;tt/h**i i 4 icqM-stL-c^ao 

ft** 1 06,108,109,110, 
112,113,11 4o**ft8Jfc»tflI1 212 

^Tjtsn^ast jh. #Rtfto*j«i** 1 o 6 

*»6* 1***1 0 8. £.1***1 0 9.- iaC 
»***1 11) |g"2***1 1 2.. flt 

3***1 1 3. *aU*h/h**1 1 4o*yiJicJt 

^KJitt-^i offiieffi*^^^. civwixomib 
1 o 4o@teft*Jl/x%«aifc-e*ai:tt 

8 7 rcga-C>%x 5 ^JKtv^o 

»E»«i9B#5 5o«B-flT»ic«. S1 0 
H&^«1 1B^3ji4J[}.»c. T-A3t»» 
#1 1 5o±j«»^*ai:jt*5)H5e*nt\.^o - 
OT-A3tft«#1 1 5.oTB*c«fldE^-f K« 
5 OoWSAKl'l 1 BdWASti. 
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I 1 5oJ&1 1 6 rc^L/c^5Z2<oi:^KC^Jfn] l 
*:fl:ltKH*. b^ttS! 17 1118*** 

WS1 1 7oI1 1 Si»R««oB»crt7-A 
5:»8Mt1 1 5o^ffi«-W**B«KrcPBS*a 
U1 1 9**a***v. fiMffotf** h£«iS118 
0*1 1 6 tnR*iW<oWKn**v7Utt\2Q 
4:^Lt-»*T-A3tJ$»#i 1 SortB^F) 

*msK/ctt«***au 1 2 1 #a**nxv*% 0 

MEflll 1 6flrc*v.>-c. fit'^ b3E«£117, 

II SMicitvriK^ h 1 2 2<o»«^i5: 

•5Ht^?> ( SS1 OEl#HS)o C<Qf h 122 
1 2 3 h 1 2 2o4 , /6»*3ukO fc. 

*mst-a i 2 3t*. m\ \®tt*L*i&vcmto 

*>ic*JIB^«K^ b 1 2 2*@5£2Hrc 
*#»1 2 A t. to*ft»l 2 4<nL¥telL± 

4 3icttlt5>*tfc*R^yya.1 2 5*HiiL-t 
'jEftS*L/c1M*»*n 2 6 fc. £©tM*«M*126 
oft«icJtjB»#1 2 7%^L-C-JSi^$H 
<|tMSJic;**>f 7^1 2 8 ****** 7 
W1'29^. *E**«1 2 
S&1 10W^-^«^^Hfc^o 

2 3o*W1 2 4o±*»ic« 
h 371 3 1 o-»8ift»It*n. to 
? Y =» T 1 3 1 OfpHfflH* ="t 1 3 2 o 
**WL1 3 3rtrcgtff cn^o^^^'^ 
h => 7 1 31 fc =M a* 1 3 2 t «: X 0 T - ^ 1 23 

o»»» ( ^ttfi ) *9tw* astasia t l x <o 
h7^^i 3 4 x o«ittsn?>«afoactti:«. 

0^L/xv.>uart]fs*cx E«tt«x 0 

yu1 3 2*1. 86IE#»»#5.5ofiaffK:HS*H 
*i h 7^S^^'> I* 1 3 5oH?L1 3 6fi 
n:^?nti^o toB, Hfl-1 3 60HBHC 
lU'Js'HS 7 to^H * h 137 

%:*>h 1 38#cj: 0 /fe^fp] icSSfttf * £ 
fcrcxo-c=M A"1 3 2* h fyxfM*?** 



h 1 3 5 fcH5E-0*% x 5rc$M^*o 

1 2 4 o:£± o tcttffcibSM* i: L 

XonZ 1 3 9*»»3t±9a%JBSL-C*aua* 
*t. tofcCI 3 9oSC-hoaoL*on^o 

1 4 0*Bfr5>*it^i, toV is'M'l s'f" 
1 4 0f*ffl«B#»S#5 5o«^@5E?nt^ 
* 0 a»ci07-^1 2.3*»Brffi*JfeU:fB1 1 
B*^tt;ffl5l KB* L mB. frC 1 3 9**U $ * 
70 \>*Ay<}- \ 4 0*fls»*-*. silf2*ffi^^- 

(ME** 4 h3t#»1 3 0 

1 4 1 kttoC 1 4 2rcx 0 Y5lttm^ 2 9 

is *cH3£*ix"CV*%p cofB lc^'i M 4 1 O 
Ttt*-*ict*L^Ko:£tt*1 4 3 oJ:i*tfB5£ 
3Kt^6o £«>3ttt*1 4 3 2 
0*^4 hi 4 4 A ; *aC 1 4 5 ?c x OiS^Kt 

20 mJie* *4 hXttHM 3 Oojfe«B»ictt % ^s: 

t-a**ui 4 6*»*ai:a<ntv^ 0 to7- 

AfrC 1 4 6o±*K««i*^1 4 7a ; *tft£ 
n. 4 7**. **4?*J:T»ffl- 

25 1 4 8<o(U^#1 4 .9rcB5g*H-Cv** 0 

1 4 8«7*7^3' h 1 5 0 t^LtK 

1 4 8«*a«ft©fi«*-* 

30 *c sn. tixrcx 0 . U*biJA 1 4 7 o[e]$c&£ 
^ 8 ML. fi/fe* a 147fcX*T-^123o 

\ 2 8 o±#R^T*aflE*e*«a 
Htfie«'0*^i 4 7o#A»j^©rcf»»ic« 

35 a\.-«R«35"|Sil(C*ttL^lb*aC 1 5 1 , 152 
*»iaua**t. iH^Of^i&^U 15 1 ,15 2 

^ 1 5 3,1 5 4 of^ibfr 1 5 5,1 5 6 tfttft 
Sn. «-f*»*aC 15 1 ,15 2 ©B<Kic#ft:ii* 
40 l^^ifiK- 1 5 5 , 1 5 6 x 5 

tv^ c 4r^. tJx&oU * ? s^l 5 3i 
1 5 4«L*»7 r ?^y h 1 5 7*:frL-C#i&g& 
^5 5o«|ffiicB5e*K"t^ H 2>o 
fx*, mi 1HWG, «T-a1 2 3o^ 
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12 3O3D&0X Ogg 1. H20!>x>( hi 41,, 
1 4 41^i)67-^ 1 2 3 ttiiDkfc^Sitoa 

fc*jjgi£jBtt«tf£/kO±*>l*X 5 rcSfr-tiv 

%<ox 5 iclBE-f %tt i>vt. T-^123 
U t^S^H ^ 
1 2 8rcftjb6»J5E^-5Et/t*x 5 rcfgi . 
ffUo*^ M 4 1 , 1 4 A(O^Lm^W)^LX 

* *l. flF# 1 5 8 , 1 5 9 tt«l5£»*tt 28k: 

T**2**lfflL-C-<"-^1 ^tio o^-C. 
$J5£S*##2 8 *mfevt&£(D £\.*X *> KM-zm 

1 6^Lt^7^/*ai:i 5*g*>. 
B-e^^ h>2 1 *lslfeS-fc-C:feCtt2 0 fcleHB 

*1 6*«flFU ^7v/iai:i 5*[g]fcL-t* 
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Scope of claim of the invention 

(1) A profile measuring equipment of an object comprising; 
a main body of the measuring equipment assembled on a column 
provided vertically from the base with height adjustment and 
angle adjustment in horizontal direction; a screw axis 
supported rotatably on the body of this measurement equipment 
the movement to axis direction of which is regulated; a moving 
member which slides along the screw axis assemble to the screw 
axis ; an arm supported roratably on this moving member with the 
middle part as fulcrum and at the same time; stylus is attached 
at one end and a weight is attached at the other end; and 
measuring means to measure momentum of the arm; characterized 
by positioning the position of fulcrum of the arm, position of 
gravity point of entire weight of stylus side from the fulcrum 
applied on the arm and position of gravity point on the weight 
side of the stylus side on a straight line. 

(2) In the claim (1) of the above scope of claim, the profile 
measuring equipment of an object comprising; the weight is 
consisted of the weight is the first weight attached movably 
to the arm and the second weight attached movably to the first 
weight . 

Detailed explanation of the invention 

This invention relates to a profile measuring equipment 
to measure a profile of an object measured by measuring the 
movement along the profile of the object measured by touching 
a stylus (a tracer) attached to an arm by prescribed weight. 

The conventionally-known equipment for measuring 
profiles of object surfaces (for example, see USP 3,319,41) 
comprises an arm which rotates at its fulcrums. The arm is 
equipped with a stylus at one end, and with a weight at the other 
end. The position of the weight is adjusted to let the stylus 
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down around the fulcrum so that the stylus will always touch 
an object surface. Retaining this state, the stylus is 
relatively moved against the object, and thus the profile of 
the object surface is measured as the movement of the arm follows 
the profile. 

Fig. 1 is a summarized block figure showing an arm of the 
conventionally-known measuring equipment of this type. Arm 201 
is supported at the middle rotatably by a cross spring 202. At 
one end of arm 201, stylus 203 is attached. At the other end, 
weight 204 is attached adjustably. At that time, position on 
which the gravity center Gi of the stylus side, total weight 
Wi of stylus 203 side is applied than the center of rotation 
of arm 201, and position on which weight side gravity center 
G 2 to which total weight W 2 of weight 204 side is applied than 
the fulcrum O, are always provided above the horizontal axis 
P to the f ulcrum O. That is to say, a line connecting the f ulcrum 
O, the gravity center Gi and the gravity center G 2 is not a 
straight line but a V shaped opened above. 

However, when the line connecting the gravity center G x , 
fulcrum O, and gravity center G 2 is not a straight line, and 
the profile measuring equipment is used in Inclined condition, 
there is inconvenience where the measuring ability applied to 
stylus 203 is varied when used horizontally. 

The principle of change in the measuring ability applying 
to the stylus is hereafter explained by using Fig. 2, A and B. 
In order to simplify the explanation, the weight applied on the 
gravity center Gi and gravity center G 2 are both same W and the 
distance of gravity center G 2 and the fulcrum O are both same 
fi. 

First of all, as shown in Fig. 2A, when the arm is in 
horizontal condition, an angle formed by the line connecting 
the gravity center Gi and the fulcrum O, and the horizontal axis 
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P and an angle formed by the line connecting the gravity center 
G 2 and the fulcrum O, are both same 9 , and the moment centered 
the fulcrum O joining the gravity center Gi and the gravity 
center G 2 is balanced. Both values are W • fi cos 9 . 

Next, the arm is slanting downward a little as shown in 
Fig. 2B, and if an angle formed by a line connecting the gravity 
center Gi and fulcrum O with the horizontal axis P becomes 9 , 
and an angle formed by a line connecting the gravity center G 2 
and fulcrum O with the horizontal axis P becomes 9 2 , the moment 
effecting the gravity center Gi becomes W * 6 cos 9 ,. The moment 
effecting the gravity G 2 becomes W*G COS0 2 . However, between 
above each angle 9 , 9 , , 9 2 , due to relationship of 9 ,< 9 < 9 2 , 
the relationship of ft COS0,>fi COS0>fl COS 9 2 is established, and 
balance of the moment added to the gravity center Gi and the 
gravity center is lost, and the moment in the direction 
counterclockwise moment would occur. This means the increase 
of the measuring power applied to the stylus. 

Moreover, according to the above explanation, at the 
horizontal condition of the arm, it was explained that the 
moment applied to the gravity center Gi and gravity center G 2 
is balanced. Actually, the moment applied to the gravity center 
G 2 is greater and the prescribed measuring force is made to apply 
on the stylus. However, a greater moment is added in advance 
to the gravity center Q x . the above stated explanation is applied 
as is. Also, according to the above explanation, the arm is 
slanted downward to left as indicated in Fig. 2B but if slanted 
downward to right, the measuring power of the stylus changes 
in the decreasing direction. In any case, the measuring power 
is changed due to posture of the arm. Furthermore, the above 
relationship is established even if an angle formed by gravity 
centers Gi, G 2 and fulcrum O, is not same in the horizontal 
condition of the arm, and it is not necessary for it to be above 
the fulcrum O with the gravity centers Gi, G 2 , and the 
relationship is established even though both are on the 
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underside. 

In any case, in the conventionally known measuring 
instrument in the configuration of this type, no special 
attention is paid to the positional relationship of fulcrum O 
and gravity centers Gi, G 2 and at the time of measuring by slanting 
the measuring equipment, that is, the arm, there is 
inconvenience of possibility of creating measurement error 
because of change in measuring power applied to the stylus by 
the slanting degree and its direction. 

The objective of the present invention is to remove the 
inconvenience of the conventional technics and to furnish a 
profile measuring equipment by always applying stable measuring 
power, irrespective of existence of incline of the measuring 
equipment . 

The present invention tries to achieve the above 
objective by arranging the position of the arm revolving fulcrum, 
the position of gravity center of the entire weight of stylus 
side than the arm revolution fulcrum applied to the arm, and 
the position of gravity center of the entire weight of weight 
side than the arm revolution fulcrum applied to the arm, on a 
straight line. 

The present invention is explained in detail hereafter 
based on drawings. 

First of all, the basic principle of the present invention 
is explained by Fig. 3, A and B. The explanation of part which 
overlaps the explanation of above conventional example will be 
summarized and for the same or corresponding parts, identical 
marks shall be used. 

In Fig. 3A, the gravity center Gi and fulcrum point O and 
gravity center G 2 are lined on a straight line. At that time. 
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the distance of the fulcrum O and the gravity centers G i( G 2 , 
are respectively same ft, and an angle forming the horizontal 
axis P by straight line connecting the gravity center Gi and 
fulcrum point O and gravity center G 2 , the horizontal axis is 
6 . Therefore, the moment effecting the gravity centers G if G 2 , 
is both balancing with W ft COS 0 . 

When an arm is inclined and as indicated in Fig. 3B, an 
angle forming the horizontal axis P by straight line connecting 
the gravity center Gi and fulcrum point O and gravity center 
G 2 , becomes 0 3 . At that time, since the line connecting the 
gravity center Gi and fulcrum point O, and line connecting the 
gravity center G 2 and fulcrum point 0, are a straight line, an 
angle formed by these lines with the horizontal line P is both 
0 3 , and accordingly, the moment effecting the gravity centers 
G x . G 2 , is both balancing with W • 6 COS 6 3 and balance of both is 
still maintained. This means the moment applied to the gravity 
center Gi is greater than the moment applied to the gravity 
center G 2 , and established on the actual measuring equipment 
in which prescribed measuring power is applied to the stylus . 
Therefore, each position of the gravity centers Gi, G 2 , is 
determined so that the line connecting the gravity center Gi 
and gravity center G 2 always goes through approximately the 
fulcrum 0. It is understood that the stable measuring power 
is applied always to the stylus. 

Next, an example of concretely working the present 
invention is explained based on Fig. 4 through Fig. 12 
inclusive. 

First of all, the summarized construction is explained 
by Fig. 4 through Fig. 7 inclusive. 

Base 1 has T-shaped groove 2 to attach the object (not 
illustrated) and positioning guide 3 to locate the object. On 
upper surface of base 1, instrument panel 4 is provided. At 



5 



Japanese Examined Utility Model Application Publication 

S58 - 22084 

the lower surface, electric circuit 5 which is connected to 
instrument panel 4 is attached. From this electric circuit 5, 
cable 6 is led out. 

On one side of base 1, supporting column 7 having round 
cross -section is standing. One side of this supporting column 
7 , asquare groove 8 is formed in the axis direction of 
supporting column 7. On this supporting column 7, slider 9 is 
fitted vertically sliding. Slider 9 has, as depicted in Fig. 
5, horizontally through-hole 10 is provided at an exposing part 
of outer peripheral of supporting column 7. Within this 
through-hole 10, a pair of clamp members 11, 12 are movably 
encased as though clamping the outer peripheral of support 
column 7 . One of clamp members 11 has through-hole 13 and other 
cramp member 12 has screw hole 14, and a screw part of clamp 
screw 15 is screwed together with screw hole 14 by penetrating 
screw hole 13. This clamp screw 15 has knob 16 at a protruding 
part from clamp member 11. By rotating this knob 16, the 
distance between both clamp members 11, 12 is changed to fix 
slider 9 at the predetermined position. 

At the upper end of support column 7, head member 17 is 
held by a screw, and bearing 18 is screwed on square groove 8 
in the lower part of support column 7. Between this bearing 
18 and bearing 19 provided on head member 17, screw axis 20 is 
rotatably supported. Handle 21 is fixed at the upper end of 
the protruding part from bearing 19 of this screw axis 20, and 
by rotating this handle 21, axial screw 20 is rotated. Also, 
in the middle part of screw axis 20, nut member 22 which is guided 
in both side by square groove 8 is screwed. This nut member 
22 is fixed to the slider with intermediate member 23 in between. 
With the rotation of screw axis 20, nut member 22 and slider 
9 fixed to nut member 22 move vertically along column 7 guided 
by square groove 8. 

Board 24 for installing a body of the measurement 
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equipment is screwed on a side of slider 9. The widthwise 
direction of board 24 is set in the vertical direction and the 
longitudinal direction is set in an approximately horizontal 
position. Near the lower part of a side of board 24, axial hole 
25 is provided, and fulcrum axis 27 is inserted in axial hole 
25 through bearing 26. An end of this fulcrum axis 27 is fixed 
to sideboard 29 of body of the measurement equipment 28, and 
the other end of fulcrum axis 27, stopper bolt 30 is screwed 
on. The head of bolt 30 has an enough outer diameter to contact 
the side of bearing 26 so that fulcrum axis 27 does not drop 
off from board 24 and body 28 is allowed to rotatably move around 
the fulcrum axis 27. 

On the other side of board 24, protrusion 31 is formed 
in the vertical direction, protruding at the opposite side of 
body 28. At the inner side of this protrusion 31, indented 
groove 32 is formed. The upper end of protrusion 31 is 
protruding more than other parts of board 24, and axis support 
member 33 is screw on to this upper end. The upper part of angle 
adjustment screw axis 35 is rotatably supported by bearing 34 
attached to the center of axis support member 33. A part of 
angle adjustment screw axis 35 is partially protrude from 
bearing 34. On the protrusion, angle adjustment screw handle 
36 is attached. The lower end of screw axis 35 is extended to 
the lower end of groove 32 along groove 32 (see Fig. 7) . Angle 
adjustment nut member 37 corresponding to and little smaller 
than the configuration of cross -section of groove 32 is engaged 
with a middle part of screw axis 35. This nut member 37 is 
allowed to move vertically within groove 32 guided by groove 
32 along the rotation of screw axis 35 . Protrusion axis 38 fixed 
to side panel 29 of body 28 is contacting to the upper surface 
of nut member 37, and allowed to move vertically along the 
vertical movement of nut member 37. Protrusion axis 38 moves 
centering fulcrum axis 27 . The vertical movement of protrusion 
38 is centering on fulcrum axis 27, and by this, body 28 is able 
to adjust angle in the scope indicated by a chain line in Fig. 



7 



Japanese Examined Utility Model Application Publication 

S58 - 22084 



4. At that time, groove 32 and nut member 37 are made to have 
predetermined width in the elongated direction, so as to not 
obstruct sideway movement of protrusion axis 38 accompanied by 
rotation centering on fulcrum axis 27 of protrusion axis 38. 
Further, at the upper part of the grove side of groove 32, scale 
board 39 is fixed, and by this, the inclined degree of body 28 
can be read. 

At the side of board 24 (the right edge part in Fig. 5) , 
circular groove 40 formed in circular centering on axis hole 
25 in which fulcrum 27 is formed. In this circular groove 40, 
clamp axis 41 fixed to side panel 29 of body 28 is penetrated 
and inserted. The tip of clamp axis 41 protrudes from board 
24 , and an external screw provided on this protrusion part is 
screwed together by a female screw formed at the base of clamp 
lever 42. By tightening the female screw of the clamp lever 
42 and external screw of clamp axis 41, body 28 can be fixed 
to board 24 , and by loosing it , the angle adjustment can be made. 

Next, the structure of body 28 is explained by Fig. 8 
through Fig. 12 inclusive. End plates 43, 44 are provided at 
the both ends of side panel 29 respectively. End plate 43 is 
fixed to side plate 29, and end plate 44 is fixed directly to 
and having spacer 46 in between clutch attachment bracket 45 
fixed to side plate 29. Each opening part of a U shaped 
structure formed by these side panel 29 and both end plates 43, 
44, that is cover 47 made of U shaped board covering top and 
bottom side of body 28 and the side opposite to side panel 29, 
is attached to side panel 29. Body 28 is a rectangular box. 

At a position close within the box comparatively to both 
ends of side panel 29, guide axis support walls 48, 49 are 
established integrally to side panel 29 . Between these support 
walls 48, 49, solid guide axis 50 with comparatively large 
diameter is bridged. One end (left edge in Fig. 9) of guide 
axis 50 is formed in small diameter and this small diameter part 
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is inserted in cylindrical bed 51 fixed to support wall 48 by 
shrinkage fit, and the end of larger diameter is touching the 
inner end of cylindrical bed 51. Guide axis fixed plug 52 is 
attached to the outer edge of cylindrical bed 51, and the small 
diameter part of plug 52 is inserted in cylindrical bed 51 . Plug 
52 and guide axis 50 are fixed by a plurality of bolts 53. By 
this, guide axis 50 is fixed to support wall 48 through 
cylindrical bed 51. 

At the outer peripheral of guide 50 , hard cylinder 56 fixed 
to the center of moving member 55 is inserted through ball bush 
54. Upper side of moving member 55, alarm buzzer 58 is fixed 
through L-shaped bracket 57. In the center of upper side of 
moving member 55, fixed indicator 59 is attached. Within a 
groove provided in the center of this fixed indicator 59, one 
end of indicator 60 is fixed by screw 61. The other end of this 
indicator 60 is extended to the opposite side from panel 29 of 
cover 47, and inserted in wide hole 63 of indicator position 
detector panel 62 fixed to cover 47. 

Directly above fixed indicator 59 attached to the upper 
side of moving member 55, sliding axis 64 is provided. Both 
edges of sliding axis 64 are supported by guide panels 65, 66 
fixed to upper end of support wall 48, 49. Slightly near the 
center from both ends of sliding axis 64, spring brackets 67, 
68 are affixed. Between these spring brackets 67, 68 and guide 
panels 65, 66, compressed coil springs 69, 70 are attached. By 
these, sliding axis 64 is stopped at a balanced position of 
forces of spring brackets 67, 68. Incidentally, in the 
condition indicated in Fig. 9, the spring power can be set at 
just zero. 

At the inner side of each spring brackets 67, 68 of sliding 
axis 64, scope indicator attachment members 71, 72 are movably 
provided. To attachment members 71, 72, one edges of scope 
indicators 73, 74 is attached, and the other end of these 
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indicators 73, 74 is extended to within wide hole 63 of detector 
panel 62. Also, to attachment members 71, 72, the edge of screw 
of fixed screw 75, 76 is screwed to fix attachment members 71, 
72 on sliding axis 64, and other edge of fixed screw 75, 76 is 
protruding from wide hole 63 of detecting panel 62. On the 
protruding parts from wide hole 63 of fixed screws 75, 76, knobs 
77, 78 are fixed. By rotating these knobs 77, 78, fixed screws 
75, 76 are screwed in or screwed out from scope indicator 
attachment members 71, 72. In doing so, attachment members 71, 
72 may be fixed at optional positions of sliding axis 64 or 
movable . 

At the inner edge of attachment members 71, 72, step parts 
79, 80 are respectively provided. Indicator fixing member 59 
is provided to contact to step parts 70, 80. By this, indicator 
fixing member 59 moves along the movement of moving member 55. 
When indicator fixing member 59 contacts step part 79 or 80 of 
attachment member 71 or 72, and moved further, sliding axis 64 
is made to move in the direction same as moving member 55 
resisting against compressed coil spring 69 or 70. 

Opposing to each end part of sliding axis 64, operating 
pieces 83, 84 of limit switches 81, 82 are provided, and these 
limit switches 81, 82 are attached to upper edge of the 
supporting walls 48, 49 through their attaching panels 85, 86. 
These limit switches 81, 82 are activated to reverse or stop 
the driving motor of moving member 55, when sliding axis 64 
touches operating pieces 83, 84, as hereafter stated. 

At a lower position of guide axis 50, screw axis 87 having 
a screw in the center is arranged, and both ends of this screw 
axis 87 is supported by bearings 90, 91 encased in bearing boxes 
88, 89 provided at the lower part of support wall 48, 49. With 
the screw part of the screw axis 87, a sleeve nut 92 the one 
end of which is slotted like a collet chuck, is engaged. Clamp 
nut 93 is screwed on the outer peripheral of slot of this sleeve 
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nut 92, to reduce a backlash between sleeve nut 92 and crew axis 
87. Also, sleeve nut 92 is inserted in penetrating hole 97 of 
nut cradle 94 fixed to the lower side of moving member 55, and 
de ten ted by the pin 96 provided astride between the flange part 
of sleeve nut 92 and cradle 94, and also slip out is stopped 
in the axis direction by stopper ring 97 holding cradle 94 
between a flange part of sleeve nut 92. 

Guide rail 99 is fixed to smooth surface 98 with a buildup 
at the lower inner side of side panel 29. The above and lower 
faces of guide rail 99, guide rail correction members 100 is 
finished to have high straightness and opposing to each end part 
of the above and lower faces and two middle parts of the upper 
face. These correct members 100 have adjustment screws 101 
respectively, and these adjustment screws 101 are touching the 
above and lower faces of guide rail 99 to correct the 
straightness of guide rail 99 . Also, on the lower face of guide 
rail 99, ball shaped tip 103 of ant i- revolving member 102 fixed 
on the lower face of moving member 55 is touching. By this, 
moving member 55 is able to move without revolving at all, guided 
by the ball shaped tip 103 and guide rail 99. 

On the outer side of the case of end plate 44, driving 
motor 104 with a speed reducer to move moving member 55 is fixed 
with output axis 105 protruding within the case. Output axis 
gear 106 is fixed to output axis 105 of this motor 104. This 
output axis gear 106 engages with the first big gear 108 attached 
to input side of the first magnetic clutch 107 , and on the output 
side of the first magnetic clutch 107, the first small gear 109 
which is able to revolve with the first big gear 108, is attached. 
With this first small gear 109, the screw axis big gear 110 fixed 
to the protrusion part from bearing 91 of screw axis 87, is 
engaged. Also, output axis gear 106 is engaged with the second 
big gear 112 attached to the input side of the second magnetic 
clutch 111. On the output side of the second magnetic clutch 
111, the third big gear 113 which is able to rotate with the 
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second big gear 112, is attached. This third big gear 113 has 
the same number of cogs as the second big gear 11 and nagages 
with screw axis small gear 114 fixed to the protrusion part from 
bearing 91 of screw axis 87. At that time, the gear diameter 
ratio of each gear, 106, 108, 109,' 110, 112, 113, and 114 is 
in the extent indicated in Fig. 12 . For example, the moderation 
ratio of the system of the first big gear 108, the first small 
gear 109, and screw axis big gear 110 from the output axis gear 
106, is approximately 10 times lager compared with the system 
of the second big gear 112, the third big gear 112 and screw 
axis small gear 114 . By this, the rotation of the driving motor 
104 may be transmitted at a different moderation ratio to screw 
axis 87. 

At a lower part of one of sides of the moving member 55, 
the upper part of arm support member 115 is fixed by screw as 
shown in Fig. 10 and Fig. 11. At the lower side of this arm 
support member 115, groove 116 is formed in an axis direction 
of guide axis 50 to form a U shaped cross section. At the 
position opposing to both sides facing groove 116 of tarm 
support member 115, pivot ball bearings 117, 118 are 
respectively attached. At the same time, on the opposite side 
of groove 116 of pivot ball bearing 117, adjustment screw 119 
protruding from the outside of arm support member 115 is 
touching, and position determining screw 121 protruding from 
inside of arm support member 115 through cap member 120 on the 
opposite side from groove 116 of the other side pivot bearing 
118. In the groove 116, between both pivots bearings 117 , 118, 
the both sharp ends of pivot 122 are pivoted (see Fig. 10) . Pivot 
122 is fixed in the middle of arm 123 so that arm 123 can rotate 
around the central axis of pivot 112 at the fulcrum O. 

Arm 123 mainly comprises an L- shape (in Fig. 11) body 124 
whose pivot 122 is fixed; bar member 126, one of which is fixed 
to L-shape body 124, and the other end of which is extended 
through elliptical bush 125 on end plate 43 of the box; stylus 
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support member 129, one end of which is connected to the end 
of bar member 126 through connecting member 127, and the other 
end of which is attached to stylus 128; and straight 
weight -support bar 130, one end of which is attached to the back 
end of body 124. 

At the top of body 124 of arm 123, one end of magnet core 
131 is fixed. The middle of magnet core 131 is inserted in hole 
133 of coil 132. These magnet core 131 and coil 132 constitute 
differential transformer 134 which measures movement 
(displacement) of arm 123. The displacement of electric current 
taken out from differential transformer 134 is magnified by the 
amplifier not illustrated, its configuration is enlarged and 
recorded, and measured by the riecorder. Coil 132 is supported 
inside of hole 136 of transformer support bracket 135 fixed on 
the of moving member 55. At that time, slit 137 is formed on 
a side of hole 136, and narrowly tightening in the direction 
of bolt 138 to fix on transformer supporting bracket 135. In 
the middle of the vertical wall of body 124, screw 139 is bored 
through the vertical wall, and the inner end of screw 139 is 
opposed to limit switch 140 for alarm buzzer. Limit switch 14 
is fixed on the side of moving member 55. In this way, when 
arm 123 rotates clockwise in Fig. 11 beyond the predetermined 
amount, screw 139 activates limit switch 130 to sound the alarm 
buzzer 58. 

In the middle of weight support bar 130, the first weight 
141 is inserted and this first weight 141 is fixed to weight 
support bar 129 by screw 142. The first weight 14 is fixed to 
the first weight support bar 129. The upper edge of L-shaped 
bar 143 is fixed in the lower middle of the first weight 141. 
The horizontal part of this support bar 143, the second weight 
144 is fixed by screw 145. 

The end part of weight support bar 130, arm screw 146 the 
one of edge of which is protruding upward penetrating support 
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bar 130, is screwed on. At the upper end of the arm screw 146, 
eccentric cam 147 is opposed, and this eccentric cam 147 is fixed 
to output axis 149 of stylus vertical movement motor 148. This 
motor 148 is fixed to the side of moving member 55 through bracket 
150. Also, this motor 148 is a direct current motor with the 
reducer, and adjustment of applied voltage is made possible by 
the voltage circuit not illustrated. By this, rotating speed 
of eccentric cam 147 is adjusted and the upward and downward 
speed of stylus 128 of the arm 123 by the eccentric cam 147 may 
be freely selected. 

To the cylinder part other than the cam part of eccentric 
cam 147, hand moved screws 151, 152 each of which is protruding 
toward the opposite direction, are screwed in, and in the 
rotation radius of the end parts of these hand moved screws 151, 
152, the starting pieces 155, 156 of limit switch 153, 154 are 
opposing each other, and the rotation of starting screw 151, 
152, make starting pieces 155, 156 started. These limit 
switches 153, 154 are fixed to the side of moving member 55 
through L- shaped bracket 157. 

d in Fig. 11 shows the gravity center of entire weight 
applied to arm 124 on stylus 128 side from fulcrum O of arm 123. 
G 2 shows the gravity center applied to arm 123 on the side of 
first and second weight 141, 144 from the fulcrum O of the arm 
123. Also, the line connecting this gravity center G x and 
gravity center G 2 are made to go through on the fulcrum O. At 
that time, if this line is made to go through on the fulcrum 
O, the weight and position of each member and the member attached 
to it is calculated in advance. By making such setting, arm 
123 is to have different slanting angles and to make slight 
adjustment by moving the position of the first and second weight 
141, 144 to make constant the measuring power applied to stylus 
128 in each condition. 

158 and 159 are codes for power source and for signal 
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reading and attached to the body 28 of the measurement 
equipment . 

The action of this embodiment is hereafter explained 

An object to be measured (not illustrated) is placed on 
base 1. and by determining a position of the object by guide 
for positioning 3 and by utilizing T-shaped groove 2, fixed on 
base 1. Then, a height and angle of the body 28 are adjusted 
convenient for measuring. The height adjustment is made by 
loosing cramp screw 15 by operating knob 16, and by rotating 
handle 21 under this condition to rotate screw axis 20 to move 
vertically slider 9 through nut member 22. When height 
adjustment is finished, knob 16 is again operated to rotate 
cramp screw 15 to cramp slider 9. On the other hand, angle 
adjustment is made by loosing cramp lever 42, angle adjustment 
handle 36 is rotated to circle body 28 with fulcrum axis 27 as 
center through angle adjustment nut member 37 and protruding 
axis 38. After that, clamp lever 42 is against tightened to 
perform clamp. 

When a position and angle of body 28 of the measurement 
equipment is adjusted, motor 148 for vertical movement of stylus 
is made by operating the instrument panel 4. The indentation 
of the eccentric cam is raised and freed from the pressing 
pressure of the arm screw 146 by the indentation. At that time, 
by selecting electric circuit, the voltage flowing in motor 148 
is reduced to slow the revolving speed to release arm 123 quietly. 
By this , the arm 123 causes stylus 128 to touch the object quietly 
with the predetermined measuring pressure due to the difference 
of moment applied to d and G 2 . When the indentation of 
eccentric cam 147 reached the top position, activation screw 
151 touches limit switch 153, the stylus vertical movement motor 
149 is stopped automatically and this condition, that is, the 
condition illustrated in Fig. 11 is maintained. 
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Next, instrument panel 4 is again operated to activate 
moving member drive motor 104, as well as activates either of 
the first or second clutch 107, 111 to transmit the rotation 
of motor 104 to screw axis 87. At that time, which clutch is 
to chose is determined by the surface configuration of the 
object. When screw axis 87 is rotated, sleeve nut 92 the 
rotation of which is prevented by moving member 55 and nut cradle , 
moves to the axis direction of screw axis 87 . With the movement 
of this sleeve nut 92, moving member 55 moves smoothly in the 
axial direction guided by guide axis 50 and guide rail 99. At 
that time, guide rail 99 and ball shaped edge of the rotation 
prevention member 102 are point contacted, and as ball shaped 
part 103 is fixed in one body to the preventing member 102, the 
moving member 55 is able to move without accompanying any 
rotation. 

As moving member 55 moves, arm 123, which is supported 
by moving member 55 rotatably through arm support member 115, 
moves, such that stylus 128 is relatively moved against the 
object while stylus 128 touches the surface of the object. 
During this movement, since stylus 128 touches the surface of 
the object with the predetermined force suitable for 
measurement, stylus 128 moves with up-down movement according 
to the unevenness of the object surface. This up-down movement 
of stylus 128 is converted into rotational movement of arm 123 
around fulcrum O and then this movement of arm 123 is measured 
by differential transformer 134. As such, the profile of the 
object surface is measured. 

During the measurement of the object, if stylus 128 moves 
upward beyond the predetermined amount and arm 123 rotates 
clockwise beyond the predetermined angle, screw 139 acts on 
limit switch 140 for alarm buzzer to activate alarm buzzer 58, 
so that the occurrence of abnormal situation can be detected. 

As stated, according to the movement of moving member 55, 
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the configuration measurement of the object is continued and 
moving member 55 is moved to one side, for example, left side 
in Fig. 8, and needle fixing member 59 touches limit indicating 
needle attached member 71, and moved further, sliding axis 64 
moves to left resisting compressed coil spring 69 and its left 
edge touches operating piece 83 of limit switch 81 to activate 
the switch. By the activation of switch 81, the rotation of 
motor 104 is reversed and moving member 55 is moved to right. 
As stated before, limit switch 82 is activated through limit 
indicating needle attached member 72 and sliding axis 64 . When 
this switch 82 is activated, motor 104 is stopped and stylus 
vertical moving motor 148 is activated. By the activation of 
stylus vertical moving motor 148 , an indented part of eccentric 
cam 147 is moved downward to press arm screw 146 and to rotate 
clockwise arm 123 to separate stylus 128 from the object. In 
such case, the voltage flowing to the motor 148 is increased 
to go up faster by selecting electric circuit for stylus 128. 
When the indentation of eccentric cam 147 reached the lowest 
position, activation piece 156 of limit switch 154 is activated 
by activate screw 152, and stylus vertical moving motor 148 is 
stopped. 

After the measurement of predetermined scope, the 
position of body 28 and position of the object is changed, and 
vthe measurement is again continued. At that time, even if the 
inclined degree of body 28 is changed, since the line connecting 
this gravity center G x and gravity center G 2 are made to go 
through on the fulcrum O, the measuring ability of stylus 128 
will not be changed. Also, the movement of moving member 55 
can be confirmed visually from wide hole 63 of needle position 
detector panel 62. At that time, changing the moving scope of 
moving member 55, can be done easily by operating knobs 77, 78, 
by loosing fixed screws 75, 76 to change the fixed position of 
sliding axis 64 of limit indicating needle attaching members 
71, 72. 
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According to the above embodiment, since the gravity 
center G a , gravity center G 2 and the fulcrum O are arranging on 
a straight line, it has an effect of giving always stable 
measuring pressure to stylus 128, irrespective of attaching 
angle of body 28, that is, inclined degree of arm 123. 

By dividing the weight to adjust the balance of arm 123 
into the first and second weight 141, 142, and each are made 
movable, the adjustment of balance can be done very easily. 

Further, the clamp of arm 123 does not use any solenoid, 
but use eccentric cam 147, so that the release of arm 123 may 
be made slowly and there is little risk of damaging stylus 128. 
Also, since the motor 148 uses the DC motor, the shortening of 
working time may be accomplished by increasing the voltage by 
selecting the electric circuit to rapidly raise stylus 128. 

Since moving member 55 is structured to be guided by guide 
axis 59 made of a round bar by having ball bush 54 in between, 
the structure is simple and made structurally strong, and has 
an advantage of having little friction resistance. Also, the 
rotation of moving member 55 is prevented by edge ball part 103 
of rotation prevention member 102 and guide rail 99, so that, 
the measurement error by the rotation of moving member 55 may 
be prevented. At that time, the contact of guide rail 99 and 
rotation prevention member 102 has no rotation at all due to 
play of roller since roller, etc. are not used, and the sliding 
resistance is less since they are point contact. 

Since driving motor 104 of moving member 55, has its 
heating part provided on outside of end plate 44, the 
temperature of heat from motor 104 during the measurement does 
not affect the case, so that it is advantageous of not causing 
the occurrence of error due to the temperature rise of 
differential transformer 134. 
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Since a bearing of pivot type is used at the rotation 
fulcrum of arm 123 instead of using a conventional cross spring, 
the rotation is smooth and accuracy of the measurement may be 
improved. Also, the repair of this bearing part can be made 
easily. ' 

When arm 123 rotates beyond the predetermined angle, 
alarm means comprising screw 139, limit switch 140, and alarm 
buzzer 48 notifies the user of the abnormal situation. 
Therefore, it prevents the equipment from being exposed to 
deformation stress. 

There are two systems of driving speed of screw axis 87 
by driving motor 104, the measuring speed of an object can be 
selected according to the nature of the object, and at the same 
time, the quick reverse operation can be made during reversing 
work of arm 123. 

The moving condition of moving member 55 can be understood 
by one glace from the movement the needle 60, and the work hour 
control can be made easily. Also, the setting of scope of 
movement can be made easily only by the operation of knob 77, 
78. 

Moreover, , it is possible to change the above design for 
operating each switch in the embodiment for the sake of 
convenience of designing. For example, it is possible that the 
limit switch on the left is not used for the reverse switch of 
motor 104 but for the stopping switch, or stylus vertical 
movement motor 148 does not start by switching the right side 
limit switch 82 but starts by another switch. The structure 
of each part is not limited to what is described in the embodiment , 
but may be changed into various forms within the scope that may 
accomplish the purpose of this invention, that is, satisfying 
the principle explained by making reference to Fig. 3, A and 
B, and they are included in the present device. 
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As stated above, irrespective of the incline of the body 
of measurement equipment, the present invention has the effect 
of furnishing the profile measurement equipment which is able 
to provide, at all times, stable measuring ability. 

Brief Description of the Drawings 

Fig.l shows an arm portion of the conventional profile 
measurement equipment . 

Fig. 2 explains influence of force to the arm of the conventional 
profile measuring equipment. 

Fig. 3 explains the basic principle of the present invention. 
Fig. 4-12 show equipment of one embodiment of the present 
invention. 

Fig. 4 shows the front view of the whole equipment, a part of 
which is cut off. 

Fig. 5 shows the sectional view of the equipment along the V-V 
line in Fig. 4. 

Fig. 6 shows the left side view of the whole equipment. 
Fig. 7 shows the sectional view of angle-adjusting mechanism. 
Fig. 8 shows the cross -sectional top view of the body of 
measurement equipment. 

Fig. 9 shows the sectional view of the body of the measurement 
equipment along the IX- IX line in Fig. 8. 

Fig. 10 shows the enlarged sectional view of the body of the 
measurement equipment along the X-X line in Fig. 9. 
Fig. 11 shows the front view of the arm portion, a part of which 
is cut off . 

Fig. 12 explains the contact state of each gear. 

1: base 7: support 9: slider 

24: board for installing a body of the measurement 

equipment 

25: axial hole 27: fulcrum axis 

28: body of the measurement equipment 
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29: side panel 35: screw axis for angle adjustment 

37 : angle adjustment nut member 38 : protrusion axis 

50: guide axis 54: ball bush 55: moving member 

58: alarm buzzer 64: slider axis 

71, 72: limit indicating needle attachment member 

81, 82: limit switch 92: sleeve nut 

99: guide rail 102: rotation prevention member 

104: edge ball part 104: motor with speed moderator 

107, 111: first and second magnetic clutch 

117, 118: pivot bearing 122: pivot 

123: arm 123: body 128: stylus 

130: weight support column 134: differential 

transformer for measuring means 

140: limit switch for alarm buzzer 

141, 142: first and second weight 

143: support bar 146: arm screw 147: eccentric 
cam 148: motor for vertical movement of stylus 
Gi, G 2 : gravity center 0: fulcrum 
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